Background: There is now increasing international evidence for a series of outbreaks of a presumed infectious pathogen which result in 12-month periods of higher deaths, medical admissions, sickness absence, higher gender ratio at birth, stillbirths and certain congenital abnormalities. This study investigates the increase in deaths accompanying these outbreaks in the UK.
Results
Figure 1 provides an exemplar running (moving) 12-month total of deaths (all-cause mortality) for North Devon in England. A series of saw-tooth features are evident with the first showing an apex at Dec-01. This implies that a step-change or switch-on in deaths occurred at Jan-01, while switch-off commences in Jan-02. North Devon covers a reasonably large area and the saw-tooth behaviour is sometimes less sharp, but never-the-less still evident. While the switch-on tends to occur most often in Dec/Jan this is not exclusively the case. This behaviour is repeated across all local government areas in the UK. Figure 2 presents the magnitude of each step-like (or on/off) change for local authority areas in England and Wales between 2001 and 2017. Changes which are less than the 85% confidence interval in a Poisson distribution are excluded. The maximum increase in each period has been calculated based on periods within which most local government areas appear to have increased, i.e. each period is roughly 2-years wide but centres on a year such as 2002, etc. The 2016 interval covers Jul-16 to Feb-17 and the magnitude of the step-increase has been estimated from partial data. A data table containing all government areas is given in the Supplementary material. Figure 2 is the wide range in the magnitude of the step-increase experienced in similar sized areas (size = average deaths), and that some outbreaks have generally higher increases than others. Also, that the magnitude reduces as the size increases. This effect arises due to the cancelling out effect of different initiation times within larger areas [9] . Figure 3 gives the proportion of local government areas which exceed the 85% confidence interval in each of the time periods.
Features of special interest in
As can be seen in Figure 3 nearly 100% of areas exceed statistical significance for the 2012 and 2014 outbreaks but this drops to somewhere around 70% for the 2006 outbreak period. The proportion for the 2016 outbreak may be underestimated due to the lack of a full 12-months data in 2017. This is principally a limitation of the running12-month total method. Hence some outbreaks affect more areas than others.
The proportion for the 2016 outbreak may be underestimated due to the lack of a full 12-months data in 2017. This is principally a limitation of the running12-month total method. Hence some outbreaks affect more areas thanothers. Note that in a Poisson distribution some 85% of all data lies below +1-standard deviation of the average, however, in Figure 3 at least 70% of government areas lie above a +1-standard deviation equivalent increase. Figure 4 investigates the issue of statistical significance by converting the magnitude of maximum step-increase in deaths in each local government area into standard deviation equivalents. Data in Figure 4 covers all local government areas in the UK with the maximum step-increase referring to the largest increase across all years. This conversion relies on the fact that the standard deviation of a Poisson distribution is equal to the square root of the average. Hence the absolute increase in deaths is divided by the square root of the average deaths to give the magnitude of the increase in standard deviation equivalents. Anything higher than a +2-standard deviation equivalent increase can be considered to have high statistical significance (>95% confidence interval). As can be seen, the maximum increase in all government areas across the UK is entirely beyond that arising from chance, i.e. arises from systematic forces. Also from Figure 4 , the R 2 for the linear regression with size indicates that only 45% of the variation is explained by size alone. 
Discussion
Very-small area studies have established that the increase in deaths observed in each local government area is a composite of small-area spread of the presumed infectious agent. The apparent initiation date at local government area level therefore arises as a by-product of spread within each larger area which will occur along social networks [10] [11] [12] . This study has demonstrated that at local government area level (as opposed to very small area level) the outbreaks produce statistically significant increases in death which vary in magnitude with location and the timing of the outbreak. Hence the 2006 outbreak affected only 70% of local government areas, etc. It has been noted elsewhere that the very high proportion of large increases in deaths observed in the 2014 outbreak observed in Figure 2 arose from a seeming interaction between influenza and the presumed infectious agent [13] . This requires additional investigation. Typical median increases in deaths (Table 1 ) range from +5.8% (2006 event) through to +11.5% (2014 event). Such large increases in death extending over a full 12-month period are clearly of great public health interest. There are several reasons why these events have only recently been discovered. Firstly, no one thought that an infectious agent existed which could increase mortality and morbidity for a full 12-month period, and therefore no one looked. Secondly, most government agencies concentrate on deaths in larger regional or national geographies. Figure 2 demonstrated that the effect of these outbreaks is attenuated in larger geographical areas. Prior to 2014, for the whole of England and Wales, the apparent effect of these outbreaks only ranged from +0.4% to +5%, and so they were often overlooked. The 2014 event, and subsequent interaction with influenza, led to a +9% increase, which led various researchers to the incorrect conclusion that austerity in local government funding had led to the higher deaths [14] [15] [16] [17] . Despite extensive research by this author government agencies in the UK appear totally unwilling to even discuss the possibility of an outbreak of a new infectious disease. This is partly appropriate since the actual agent has not been identified, however, their silence is acting as a huge impediment to the initiation of research to identify the agent. This explains why this author is the only person currently investigating these outbreaks. Given the range of conditions/diagnoses which show an increase during these outbreaks the immune modifying herpes virus, cytomegalovirus (CMV) has been circumstantially implicated [18] [19] . However, this remains to be established conclusively. Slightly different responses between males and females also remains a characteristic of these events [12, 18, 20] .
Conclusions
Totally unexpected and large increases in death are occurring in local government areas throughout the UK, and elsewhere in the world. These occur roughly every two years, although infectious spread seems to occur over an extended period, both within local government areas and between. Given the very large increases in death that accompany each event urgent research is required to identify the exact agent.
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